1.. INTRODUCTION {#sec1}
================

Patients with malignant pleural effusions (MPE) are treated mainly symptomatically. Efficient palliation of dyspnea is the main objective of the therapy. Chemical pleurodesis (CP) is generally accepted palliative therapy for patients with recurrent MPE. The main objective of CP is to create adhesions between the visceral and parietal pleura and preventing re-accumulation of fluid.

2.. OBJECTIVES {#sec2}
==============

The comparative analyses of CP with talc instilled through the standard thoracic drainage or Video Assisted Thoracoscopic Surgery (VATS) pleurodesis. Analyses of the duration of hospitalization, thoracic drainage, success of pleurodesis, appearance of complications and assessment of the dyspnea prior and after pleurodesis.

3.. PATIENTS AND METHODS {#sec3}
========================

At the Clinic for Thoracic Surgery of UCC Sarajevo, in the period from January 1, 2016 to January 1, 2017 retrospective analysis was performed and it included 60 patients with the CP conducted with talc through the standard thoracic drainage and 60 patients with VATS pleurodesis. Patients were divided into two groups: group G1 (VATS pleurodesis) and group G2 (standard thoracostomy and pleurodesis). The inclusion criteria were: both genders, MPE, Karnofsky index ≥50 %, life expectancy over 30 days, better subjective and general condition after the thoracentesis. The criteria for exclusion were: Karnofsky index \<50%, poor general condition with life expectancy of \<30 days, atelectasis due to endobronchial obstruction, visceral pleural thickening, pleural empyema, inability to achieve the full lung re-expansion.

The technique of VATS pleurodesis: After standard preoperative preparation, VATS was conducted in an operation room with appropriate video equipment and thoracoscopic instruments. After evacuation of the pleural fluid and pleural space examination, followed the unification of the eventually divided areas and taking of bioptic samples. Intrapleural, 1-2 thoracic drains (20-32F) were placed. The sclerosans was instilled through the drain and dispersed on the visceral and parietal pleura ([Figure 1](#fig1){ref-type="fig"}).

The technique of inserting the standard thoracic drain: In the local anesthesia the thoracic drain was inserted (20-32F) and the pleural fluid was evacuated. After the evacuation the re-expansion of lungs was checked radiographically. When the conditions were met (secretion was reduced below 100 mL/24h or 3-5 mL/kg of body weight) the pleurodesis by talc was performed. After the instillation of agent, the drain was closed. For the next 6 hours, patients changed the position in bed every 15 minutes in order to have the agent equally distributed all over the pleural surfaces, and then the drainage system was connected to active suction for next 72h. After the reduction/elimination of secretion the drain was removed.

Criteria defined by the American Thoracic Society as well as the European Respiratory Society, categorize success of CP as: complete (no re-accumulation within 3 months post intervention), partial (less re-accumulation in comparison to the pre-drainage level) and unsuccessful (same/larger re-accumulation), all on the basis of radiological findings during the next 3 months.

The success of pleurodesis was controlled once a month the next three months. Assessment of the dyspnea prior and after pleurodesis pursuant to the Scale for determining the degree of dyspnea (0-5).

Statistical analysis of data has been performed by SPSS (Statistical package for Social Sciences-v.19) with application of appropriate statistical methods. Determined level of significance was p\<0.05. The obtained results were compared to the data of relevant research in literature with the presentation of discussion and comments of individual results.

4.. RESULTS {#sec4}
===========

In relation to gender, 45% (54/120) were men and 55% (66/120) were women (F:M=1.47:1). In the groups: G1\[F=58.3% (35/60); M=41.6% (25/60); F:M=1.4:1\];G2 (F=52.4% (31/60); M=47.5% (29/60); F:M=1.06:1). The average age of all patients was 63.97±8.75 (31-80) years, and for groups was: G1: 63.92±8.53 (34-80), G2: 64.56±6.45 (47-80) years. Student t-test assuming equal variances for independent samples showed that there is no statistically significant difference between patient in relation to control group (t=0.466, p=0.6424). The average hospitalization duration of all patients was 7.22±1.37 (5-13) days, and for groups: G1: 6.68±1.16 (5-12) days, G2: 7.44±1.40 (6-13) days. In application of Mann-Whitney U-test independent samples showed that there is statistically significant difference in duration of hospitalization between the G1 and G2 group (z=3.151, p=0.0016).

The average thoracic drainage duration was 5.45±1.69 (3-12) days, and for groups: G1: 4.28±1.15, (3-10) days; G2: 6.05±1.58 (5-12) days. In application of Mann-Whitney U-test independent samples showed that there is statistically significant difference in duration of thoracic drainage between the G1 and G2 group (z=7.574, p\<0.0001). Success of pleurodesis after first month pursuant to the chest x-ray has shown no significant statistical difference in the outcome of the pleurodesis between the groups after first month (χ^2^=1.579, p=0.2089). Success of pleurodesis after second month has shown the statistically significant difference in efficiency of pleurodesis after second month between the groups G1 and G2 (χ^2^=10.734, p=0.0011). Success of pleurodesis after three months has shown the statistically significant difference in the efficiency of pleurodesis after the third month between the groups G1 and G2 (χ^2^=14.994, p=0.0006).

###### Success of pleurodesis after third month

  Success of pleurodesis   G1            G2
  ------------------------ ------------- -------------
  Complete                 91%(55/60)    64%(38/60
  Partial                  7%(4/60)      32%(20/60)
  Unsuccessful             2%(1/60)      4(2/60)
  Total                    100%(60/60)   100%(60/60)

###### The complications after pleurodesis

  Complications:                   G1            G2             Total
  -------------------------------- ------------- -------------- --------------
  Pain related with procedure                    3,3% (2/60)    1,6% (2/120)
  Fever                            3,3% (2/60)   5,0% (3/60)    4,1% (5/120)
  Dyspnea related with procedure   \-            1,6% (1/60)    0,8% (1/120)
  Repeated pleurodesis             \-            5,0% (3/60)    2,5% (3/120)
  Total:                           3,3% (2/60)   15,0% (9/60)   10% (12/120)

![VATS procedure. (22).](AIM-26-185-g001){#fig1}

![VATS talc pleurodesis. (23)](AIM-26-185-g002){#fig2}

Descriptive statistics in relation to dyspnea prior to and after the pleurodesis by the groups have shown that the average value of the degree of dyspnea in group G1 prior to pleurodesis was 3.28±0.64, and after the pleurodesis it was 0.050±0.22 and with the application of Wilcoxon test (paired sample) of the ranks for dependent samples, the significant reduction of the symptoms of difficult breathing after the performance of pleurodesis was determined (z=6.736, p\<0.0001). In group G2, the average value of the dyspnea degree was 4.10±0.68 prior to pleurodesis, and 0.62±0.76 after, while with the application of Wilcoxon test (paired sample) of the ranks for dependent samples showed the significant reduction of the symptoms of dyspnea after the pleurodesis was also determined (z=6.791, p\<0.0001). With the application of Mann-Whitney U test, the statistically significant difference was determined in the degree of dyspnea after the pleurodesis between the G1 and G2 group (z=5.122, p=0.0001). Morbidity and mortality after pleurodesis are shown on the [Table 2](#table2){ref-type="table"}. Complications were documented in9.2% (11/120) of all patients \[G1: 3.3% (2/60); G2: 15.0% (9/60)\].

5.. DISCUSSION {#sec5}
==============

Despite the achievements in the treatment of carcinoma, treatment of MPE remains palliative with average patient survival being3-12 months from the moment of diagnosis ([@ref1]-[@ref3]).Treatment of patients with initial or recurrent MPE may be very simple and efficient but also very difficult and complex. Since the limited survival is provided to majority of such patients, useful and efficient relief of symptoms, minimization of time of hospitalization and life quality improvement must be ensured. The best therapeutic results are achieved in case of patients with relatively good general condition, when the basic disease is localized and when patient survival expectancy is \>6 months. CP is conducted by different medical procedures such as thoracentesis, thoracostomy-standard or with pleural catheter, thoracoscopy (VATS), thoracotomy and pleuro-peritoneal shunt ([@ref1]-[@ref9]). Recently, VATS pleurodesis is used more and it showed as a safe procedure with low complication rate and gradually it replaces the standard modes of pleurodesis. In that manner, some authors try to inaugurate it as a procedure of choice in the treatment of MPE ([@ref9]-[@ref13]). Even through numerous papers of related literature were published recently, in relation to application of the VATS pleurodesis, there is still no universal standing on these issues ([@ref11], [@ref14]-[@ref20]).

In our study, analysis between groups demonstrated no statistical significance in relation to the patients' age (t=0.46, p=0.64), nor in relation to patients' gender (χ^2^=3.234, p=0.199).

The average duration of hospitalization of all patients was 7.22±1.37 (G1: 6.68±1.16; G2: 7.44±1.40) days. Mann-Whitney U-test showed that there is statistically significant difference in hospitalization days number between the G1 and G2 group (z=3.151, p=0.0016). VATS pleurodesis showed quantitative advantage and it may be concluded that the average hospitalization when applying the VATS pleurodesis was shorter. Abouzgheib et al. 2009 mentioned in their retrospective study that the average duration of hospitalization was 9 days after the VATS pleurodesis. Likewise, Fortin et al. 2015, mentioned that the hospitalization period was 4-7 days for VATS pleurodesis. Troteret al. 2005, and Mitrofan et al. 2005 mentioned that the hospitalization period for VATS pleurodesis with talc was 7-10 days. The comparison of results of the hospitalization duration obtained in the conducted research with the results obtained in the aforementioned literature, leads to a conclusion that in majority of cases those results do in fact correspond ([@ref1], [@ref7], [@ref8]).

Our average duration of thoracic drainage was 5.45±1.69 (G1: 4.28±.15; G2:6.05±1.58) days. Mann-Whitney U-test showed that there is statistically significant difference in duration of thoracic drainage between the G1 and G2 group (z=7574, p\<0.0001). The average duration of thoracic drainage for patients of G1 group was shorter in relation to the group G2. Khalil et al. 2016 mention that the average duration of thoracic drainage was 4.73±0.3 days when applying the VATS pleurodesis. Chen et al. 2015 published that the average postoperative duration of drainage was 4.74±1.56 days after the thorascopic pleurodesis with talc, conducted in 1061 patients. Vermaet al. 2013 mention that the average duration of thoracic drainage for patients with thorascopic pleurodesis was 4.5 (1--6) days. Basso et al. 2012 mention duration of thoracic drainage from 9.4±4.1 days in VATS pleurodesis with talc. Luh et al. 2006 compared the average duration of pleural drainage between the pleurodesis conducted with standard thoracic drainage (lasted 9.1±3.3 days) and average duration of pleural drainage with VATS pleurodesis (lasted 6.2 ±2.3 days) and established that there is statistically significant difference (p\< 0.01). The comparison of results of duration of thoracic drainage from the conducted research with the results mentioned in the available literature, it may be concluded that such data are in similar ranges of duration of drainage, whereby it is evident that duration of pleural drainage was shorter in case of VATS pleurodesis.

Our success of pleurodesis after first month pursuant to the chest x-ray was98.3% in group G1 (59/60) and 91.6% in group G2 (55/60). χ^2^ test has shown no significant statistical difference in the outcome of pleurodesis between the groups after the first month(G1 vs. G2; χ^2^=1.579; p=0.2089). Our success of pleurodesis after second month was98.3% in group G1 (59/60) and 78.3% in group G2 (47/60).χ^2^ test has shown the statistically significant difference in efficiency of pleurodesis after second month between the groups (G1 vs. G2 χ^2^=10.734, p=0.0011). Success of pleurodesis after three months is presented in the [Table 1](#table1){ref-type="table"}, namely 91.60% in group G1 (55/60) and 63.30% in group G2 (38/60). χ^2^ test has shown the statistically significant difference in the efficiency of pleurodesis after the third month between the groups (G1 vs. G2; χ^2^=14.994, p = 0.0006).

Analysis of obtained results shows that after first month after the pleurodesis, there was no difference in the efficiency between the groups. After second month, the difference in the efficiency between the G1 and G2 group was established. After third month, the difference between the groups was even more evident in favor of group G1. According to the available literature data the efficiency of pleurodesis, according to Zarogoulidis et al. 2013 was between 60-100%. Chen et al. 2015 report that they achieved complete pleurodesis success with 65.41% (694/1061), partial success with 22.62% (240/1061), and no success with 11.97% (127/1061) patients, noting best results with talc thorascopic pleurodesis (90-96% success). Reddy et al. 2011 mention the 92% pleurodesis success in 30 patients after the thorascopic procedure with application of talc. Ferreiro et al. 2017 cite Kennedy et al. 1994 who, in their report, mention the 91% success although many following reports never achieved such result. Shulze et al. 2001 mention success of 93% in the series of 105 VATS talc pleurodesis. Verma et al. 2013 report success of thorascopic pleurodesis as follows: 30 days after conducted pleurodesis 77.8%, after 60 days it was 80.0% and after 90 days it was also 80.0%. Koledin et al. 2001 report that the success of talcthorascopic pleurodesis was 97%. Dresler et al. 2005 present that the success of thorascopic pleurodesis as 78% and 71% by standard drainage, on the series of 501 patients, month after procedure. Lee et al. 2012 mention 94% success pleuroscopic talc pleurodesis 3 months after procedure. Our results show that the percentage of pleurodesis success in relation to defined time interval of 3 months is more stable in cases of G1 patients (98.30%, after first and second month and 91.60% after third month). The results obtained were in accordance with the majority of reviewed available literature data in which there are, however, extensive variations of success results in relation to individual techniques of pleurodesis ([@ref1], [@ref7], [@ref14]-[@ref19]).

Dyspnea was analyzed as it is main indication as well as an important indicator of procedure success. The average value of the degree of dyspnea in G1 prior to pleurodesis was 3.28±0.64, and 0.050±0.22 after (Wilcoxon test; z=6.736, p\<0.0001, according to reduction of dyspnea). In group G2, the average value of the degree of dyspnea prior to pleurodesis was 4.10±0.68, and 0.62±0.76 after (Wilcoxon test; z=6.791, p\<0.0001,according to reduction of dyspnea). The degree of dyspnea after the pleurodesis differed between the G1 and G2 group, showing the significant statistical improvement of the degree of dyspnea in group G1 (Mann-Whitney U test; z=5.122, p=0.0001). Boujaoude et al. 2015 mention that there is statistically significant reduction of degree of dyspnea from 8.34 to 3.2 (p \<0.001) measured by Borg scale, and after the pleuroscopic talc pleurodesis. Basso et al. 2012 mention that statistically significant difference was determined (p\<0.001) in scores for dyspnea before (4.2±0.8) and after VATS talc pleurodesis with (2.7±1.0). In their paper Koledin et al. 2001 emphasize that dyspnea determined that 98% of patients had dyspnea before VATS talc pleurodesis and only 2% after. Not a small number of studies seem to report only about the simple"reduction of dyspnea" such as Van den Toorn 2005or about the "symptomatic improvement" as published by Efthymiou 2009 without presenting the measure of statistical significance. The meta-analysis of twelve studies conducted by the Van Meter 2011 reports about the symptomatic improvement in 95.6% patients after procedure and the fact that in those researches standardized forms for quality of life were not used (for example dyspnea score). Reddy et al. 2011 mention that in application of VATS talc pleurodesis, dyspnea before the pleurodesis was 4.9, and 1.6 seven days after pleurodesis, where by for the assessment of dyspnea degree the Borg's scale was used. The results achieved in this research showed significant reduction of dyspnea degree for all examinees regardless of the applied pleurodesis technique, which is in accordance with the results from the available reports in literature ([@ref1], [@ref14]-[@ref20]).

The complications of thoracoscopy were usually moderate and include the pain, dyspnea, respiratory insufficiency associated with the procedure, haemorrhage, hypotension, heart arrhythmia, prolonged air leak, subcutaneous emphysema, postoperative fever, pleural empyema, operative wound infection and malignancy dissemination on the thoracic wall ([@ref1]-[@ref7]). Morbidity and mortality after pleurodesis are shown on the [Table 2](#table2){ref-type="table"}. Complications were documented in 9.2% (11/120) of all patients (G1: 3.3% (2/60); G2 15.0% (9/60). The treatment was completed by the primary procedure for all G1 patients while inG2, pleurodesis was repeated for 5.0% (3/60). Procedure related pain was reported in 1.6% (2/120) of examinees, who were all in G2. Fever was reported in total of 4.1% (5/120) cases, out of which 3.3% (2/60) were in G1 and 5.0% (3/60) were in G2. Procedure related dyspnea was reported in total of 0.8% (1/120) cases, all of which were in G2 (1.6%). Among the cases there were no severe morbidities nor lethal outcomes in the three months of following. The frequency of complications with patients included in this research corresponds to quotations of other authors form the available literature sources (1. 13-18). Verma et al. 2013 published that the complications in thorascopic pleurodesis occurred in 14.6% patients and included also subcutaneous emphysema (n=2), pneumothorax (n=3) and hypoxemia (n=1). British thoracic society in 2010 reported 16/4736 lethal cases from 47 studies (mortality rate was 0.3%). Hooper et al. 2010 mention that the mortality in case of conventional thoracoscopy performed by the rigid instrument was 0.09%-0.24%, and in case of VATS procedure was 0.34% with very low rate of complications (\<1%). Lee et al. 2012 reported that the mortality during 30 days after the pleuroscopic talc pleurodesis was 0%. Chen et al. 2015 mention that the most frequent complications after the thorascopic talc pleurodesis performed on 1061 patients were chest pain (68%), fever (47%), lung edema (occurring only in 0.28% patients). Trotter et al. 2005 and Mitrofan et al. 2005 reported that the complications in thorascopic talc pleurodesis amounted to 3-25% (chest pain 25%, fever 15%, air fistula 4% and empyema from 1.5-4.5%). Khalil et al. 2017 reported febrility registered at 13%, chest pain at 26%, air fistula at 13% and pleural empyema in 6.6% patients after thorascopic pleurodesis. VATS pleurodesis in comparison with other techniques is generally considered safe because complications are same or less compared to other techniques.

6.. CONCLUSIONS {#sec6}
===============

-   The results show quantitative advantage of VATS pleurodesis because the average duration of hospitalization period after the VATS pleurodesis was shorter.

-   Duration of pleural drainage was shorter in case of VATS pleurodesis (G1) than in G2.

-   After second month, the difference in the efficiency between the G1 and G2 was established, even more evident after third month in favor of G1.

-   The results show the significant statistical improvement of dyspnea degree G1.

-   The rate of complications after VATS pleurodesis was same or less in comparison to other techniques.
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